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Both the luminosity and rate of decay of the luminous com-
pounds depend upon the quality of the phosphorescent ZnS and
the proportion of radium in the mixture. Evidently it is undesir-
able to use for any purpose a more luminous paint than is re-
quired, both on account of the initial cost of the radium and the
shortened life of the compound through more intense radiation.
The upper limit of radium is about one part to four thousand of
ZnS. Below this, various grades are used down to one part in
one or two hundred thousand. The purity of the radium salt
employed should be between 10 and 100%. A very interesting
fact pointed out by Patterson, Walsh and Higgins (loc. cit.)
is that the rate of decay and luminosity of a paint are three
to four times smaller after application to a dial than before.
This is evidently due to the partial absorption of the a radia-
tion by the binding agent used to make the paint adhere to the
dial. It is very fortunate that the great loss in luminosity is
compensated by a corresponding lengthening of its life.
On account of the long life of radium and the consequent
waste in applying it to a dial, the use of which is limited to a few
years, it has been proposed 29 that the corresponding member of
the thorium series, meso-thorium, should be used, which has a
half-period of 6.7 years 30 and would be effective for a period
sufficient for all practical purposes. Walsh 31 has discussed the
theory of meso-thorium paints and developed the theoretical de-
cay curves. Meso-thorium itself emits no a radiation, which
must be generated by the growth of radio-thorium with a half
period rate of 1.876 years,32 which involves the disadvantage of
requiring the "ripening" of meso-thorium salts for one or more
years before using, but the advantage that, if used before a radia-
tion attains a maximum, its growth will in part compensate the
deterioration of the ZnS. It has been reported that the use of
radio-thorium for luminous paints has become common in the
Swiss watch industry. The parent meso-thorium is employed
therapeutically through the use of its y radiation, and at suitable
intervals, a year or two, the salt is put into solution and radio-
thorium precipitated for luminous preparations, the meso-tho-
rium being then returned into therapeutic use. It is questionable,
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